Purification, cDNA cloning and heterologous expression of human phosphomannose isomerase.
Phosphomannose isomerase catalyses the interconversion of fructose-6-P and mannose-6-P and has a critical role in the supply of D-mannose derivatives required for many eukaryotic glycosylation reactions. Three classes of enzymes possessing phosphomannose-isomerase activity have been identified in bacteria and lower eukaryotes. We have purified human phosphomannose isomerase to homogeneity from placental tissue. Protein sequence information obtained from internal fragments of the protein was used to design degenerate oligonucleotides which were used to amplify a fragment of a human phosphomannose-isomerase cDNA. A full-length cDNA was isolated from a human testes lambda gt11 library using this fragment as a probe. The cDNA encoded a protein with significant sequence identity to fungal and some bacterial phosphomannose isomerases but was unrelated to those from other bacteria. Based on amino acid sequence identity we propose a classification system for enzymes with phosphomannose-isomerase activity. The cDNA, under the control of the GAL1 promoter, was expressed in a Saccharomyces cerevisiae strain from which the native gene encoding phosphomannose isomerase had been deleted. The human enzyme was found to be able to functionally substitute for the yeast enzyme. Phosphomannose-isomerase mRNA was found in all human tissues tested but was more highly expressed in heart, brain and skeletal muscle. The cDNA was expressed in Escherichia coli permitting the isolation of pure recombinant protein which will be used for kinetic and structural studies.